With longitudinal data, drawn from the Malmö Individual and Neighbourhood Development Study (MINDS), time-variant and long-term associations between parents' monitoring-relevant knowledge, involvement with deviant peers and substance use are examined among a sample of 190 adolescents followed from 12 to 17 years of age. The main results show that parents knowing where their children are, what they are doing, and whom they are with, is beneficial in providing protection against involvement with deviant peers, which in turn appear to be important to the development of substance use. These results apply to both time-variant and long-term associations.
Introduction
Relationships with parents and peers have long been recognized as central elements of the adolescent experience and in the field of criminological research, parents and peers are well known to be two of the most important social influences when it comes to explaining deviant behavior during adolescence (e.g. Smetana, Champione-Barr, & Metzger, 2006; Thornberry & Krohn, 2005; Van Ryzin, Fosco, & Dishion, 2012) . Adolescence, however, is a period that involves numerous changes at both the individual and social levels (Steinberg & Silk, 2002; Smetana et al., 2006; Mulvey, 2014) , and the locus of interaction and social influence generally shifts from the family to peer networks during this period of life (e.g. Henry, Tolan, & Gorman-Smith, 2001 ). In the area of criminological theory, most theorists are not explicit about whether the effects of their key variables vary over the course of adolescence, and most studies employ cross-sectional designs. However, there has been an increase in the number of criminological studies based on a developmental perspective and this (multidisciplinary) perspective is becoming more influential (Morizot & Kazemian, 2015) . The importance of the developmental perspective in criminology is linked to the idea that the etiological factors that affect delinquency and other deviant behaviors may vary across different developmental periods in the life course (Le Blanc & Loeber, 1998; Piquero, Farrington, & Blumstein, 2003) .
One important change that occurs during the period of adolescence is that individuals' activities, interests, and peer groups usually change and expand, and more time is generally spent away from direct adult supervision (e.g. Laird et al., 1998; Sullivan, 2013) . As a consequence, parents shift from direct supervision to more distal forms of monitoring in order to obtain information. One central construct that captures how well parents are able to keep track of what their children are up to is parental knowledge. In the literature, a strong and consistent link has been established between parents' monitoring-relevant knowledge and risky behaviors among youth (for a review see Crouter & Head, 2002) . A lack of knowledge is associated with both a higher level of substance use and a greater risk of being involved with, and influenced by, deviant peers (Barnes et al., 2006; Laird et al., 2008; Veronneau & Dishion, 2010) . Several studies provide evidence that the association between adolescent and peer deviant behavior (e.g. substance use) is stronger when parents are less aware of their adolescents' activities (Dishion et al., 1995; Rai et al., 2003; Wood et al., 2004) . Even when controlling for a broad array of possible confounding variables, parents' monitoring-relevant knowledge remains an important protective factor in relation to youth development (Lippold, Greenberg, & Collins, 2014) . studying time-varying effects of parents and peers, the results are mixed (see Jang, 1999) . On one hand, it has been suggested that the significance of parent and peer influences in the explanation of different forms of deviant behavior varies across different stages of adolescence (e.g. Van Ryzin et al., 2012; Worthen, 2012) . There are studies indicating that while parents are most influential during early adolescence, the influence of friends becomes much greater during middle and late adolescence (Ingram et al., 2007; Warr, 2005; Worthen, 2012) . On the other hand, there is research suggesting that even though peers become more important as young people reach adolescence, they do not displace parents as sources of influence on teenage behavior (Brown & Bakken, 2011) . In research integrating parenting and peer influences into a broader framework to explain adolescent behavior, peer factors are often modeled as mediators between family factors and the outcome of interest. In most cases, the mediating variable is the degree of association with deviant peers (Brown & Bakken, 2011) . Also, results on how these variables are related to, and the ways in which they affect, substance use are mixed. For example, some studies support the notion that parenting affects adolescent substance use both directly and through the way it may promote the influence of deviant peers (Dishion et al., 1995) . Further, while some researchers have found that the family environment and parenting exert an indirect effect on substance use, which works via association with deviant peers (Nash, McQueen, & Bray, 2005; Oxford et al., 2001) , others have failed to find such mediating effects (Buehler, 2006) .
Longitudinal work studying family and peer influences on deviant behavior indicates that effective monitoring-relevant strategies by parents early in a child's life are related to the development of fewer behavioral problems in adolescence (Gardner, Sonuga-Barke, & Sayal, 1999; Van Ryzin et al., 2012) . For example, poor monitoring and family attachment during preadolescence have been found to have an enduring effect on drug use during adolescence (Brook & Cohen, 1992; Chilchoat & Anthony, 1996) .
Against this background, longitudinal data relating to adolescents from 12 to17 years of age will here be examined in order to address the issue of potential time-variant and long-term associations between parents' monitoring-relevant knowledge, involvement with deviant peers and substance use. The aim of the present study is to examine: 1) whether there are time-variant associations between parents' monitoring-relevant knowledge, involvement with deviant peers and substance use, 2) whether the association between monitoring-relevant knowledge and substance use involves an indirect effect that works via deviant peer affiliations and whether the strength of this mediation effect varies at different time-points, and 3) whether there are long-term associations between monitoring-relevant knowledge and later involvement with deviant peers and adolescent substance use.
Methods

Sample
The data employed in the study are drawn from the Malmö Individual and Neighbourhood Development study (MINDS), which was initiated in 2007. MINDS is a longitudinal research project with the goal of following a sample of adolescents born in 1995 (approximately 20 percent of the cohort) and living in Malmö in 2007, between the ages of 12 and 20. The total sample consists of 525 adolescents. The overall aim of the MINDS project is to contribute to a better understanding of the causes and prevention of young people's offending, but also to study how exposure to social settings affects other aspects of adolescent development and health. MINDS is modelled on the Peterborough Adolescent and Young Adult Development study (PADS+) conducted at Cambridge University's Institute of Criminology (Wikström et al., 2012) , but some adjustments have been made to adapt the study to the specific aims of the MINDS project.
For the purposes of this study, multiple waves of data are required. The subsample employed in the current study is drawn from a data set focused on the parents who were interviewed in the initial phase of the study and whose children then participated in the following three waves of data collection. This final subsample, with data from both the parent and child surveys, consists of 190 parents and their children. Of this sample 52 percent are boys and 48 percent girls. Approximately 73 percent of the respondents had a completely native background (both parents from Sweden). 64 percent of the respondents lived with both of their parents and 35 percent lived in a single parent family. According to the parents' own reports, about 82 percent of the interviewed parents had a job, and of these, 74 percent were in full-time employment. 48 percent of the interviewed parents have university education (Note 1).
Procedure
The parent interviews comprised the first wave of data collection and were administered in the form of one-to-one interviews with a guardian of the child (154 mothers, and 36 fathers) conducted using an interviewer-led questionnaire. The parent interviews were conducted in [2007] [2008] (when the children were 12-13 years old).
The adolescents' questionnaires were for the most part completed during regular school hours at sessions administered by trained research assistants. The respondents were informed that participation was voluntary, and they were assured that their answers would not be revealed to their parents, teachers, or anyone else. Teachers were not present. The first wave of data collection with the adolescents was carried out in 2009-2010, at age 14-15 (hereafter referred to as T1), the second wave was carried out in 2010-2011, at age 15-16 (hereafter referred to as T2), and the third wave was conducted in 2011-2012, at age 16-17 (hereafter referred to as T3).
Measures
Adolescent substance use is measured using five items. The adolescents answered questions about whether they, over the course of the past year; had drunk alcohol until they became drunk / smoked cigarettes / tried snuff / tried sniffing (for example gas or glue) / tried drugs. The response alternatives for these items were: No / yes, once or twice / yes, a times / yes many times / yes, very many times. The resulting scale has an Alpha value of .64 at T1, .66 at T2, and .61 at T3. In the current sample, 41.6 percent of the adolescents had tried/used at least one of the substances listed above during the past year at T1, 61.6 percent at T2, and 68.9 percent at T3 (Note 2).
Parents' monitoring-relevant knowledge is an additive scale based on three items describing the parents', or the adolescents', perceptions of their parents' knowledge of the youth's whereabouts, activities, and peers (Note 3). The parents were asked if they knew; where their child hangs out in their free time (i.e. at a friend's house, in a park) / what their child does, alone or with friends, in his/her free time / which friends their child hangs out with in his/her free time. The adolescents where asked the same questions, but they were asked about whether their parents knew about their whereabouts, activities, and peers. The response alternatives for these items were: Yes, always / yes, most of the time / yes, sometimes / no, never. A high score on the measure implies a high level of parental knowledge. The alpha reliabilities for this three-item scale were .73 at the parent interviews, .76 at T1, .81 at T2, and .78 at T3. The adolescents in the sample reported that their parents generally knew a lot about their whereabouts, activities and peers. In the literature, there are a number of measurement issues which have clouded the distinction between parental knowledge of youth activities and parental attempts to monitor youth. The type of measure used in this study has often been labeled and interpreted as reflecting monitoring or supervision, indicating an active monitoring of children's activities on the part of parents (see Kerr and Stattin, 2000; Stattin and Kerr, 2000) . The literature has also discussed how parents obtain this kind of information, i.e. whether it is freely disclosed to them by their children, or whether it is solicited ty the parents themselves (see . No information about how the parents obtained this information is available in the current study. Some studies have indicated that child disclosure constitutes the main source of parental knowledge . This makes it pertinent to ask what it is that leads children to voluntarily disclose information to their parents. The research contains studies which strongly indicate that child disclosure is based and dependent on the quality of the parent-child relationship (Crouter & Head, 2002; Fletcher, Steinberg, & Williams-Wheeler, 2004; Kerr, Stattin & Trost, 1999; . Thus the monitoring-relevant knowledge of parents may be viewed as primarily constituting a measure of the nature of the parent-child relationship rather than as a measure of active monitoring or other behaviors on the part of parents.
Involvement with deviant peers:
The adolescent respondents answered a series of items focused on patterns of substance use and antisocial behaviors among their friends (reflecting a general deviant peer process construct). The involvement with deviant peers variable is an additive scale based on six items. The respondents were asked whether some of their closest friends sometimes: skipped school / got drunk / used drugs (e.g. cannabis) and/or sniffed glue / shoplifted or stole from other people / vandalized things / got into fistfights (where someone got hurt). The response alternatives for these items were: no, never / yes, sometimes / yes, quite often / yes, very often. This scale has an Alpha level of .76 at T1, .79 at T2 and T3. A high score on the measure implies a high level of deviant peer affiliations.
There are no signs of multicollinearity between the study variables, since the highest variance inflation factor score was 2.43, which is below the acceptable threshold. The level of missing data is low, with at most eight missing cases (4.8 %) on one of the study variables (Involvement with deviant peers at T2).
Statistical Analyses
Initially, paired-samples T-tests were conducted in order to examine changes in mean levels of the variables between time-points. Zero-order correlations between all the study variables were obtained in order to examine bivariate relationships. To analyze the first research question, that of whether there are time-variant associations among the variables, a number of Ordinary Least Square (OLS) regression analyses were conducted separately for the three waves of data, focusing on both substance use and involvement with deviant peers as the outcome variables. In order to examine the second research question, that of the significance of possible indirect effects in these analyses, the study employed the Sobel method (Sobel, 1982) . For the purpose of the third research question, a path analysis was specified and estimated in order to examine both the direct effects of parents' monitoring-relevant knowledge at T1 on substance use at T2 and T3, and the indirect effects of parents' monitoring-relevant knowledge at T1 on substance use at T2 and T3 via involvement with deviant peers at T2 and T3 and on substance use at T3 via prior substance use at T2. Model fit was assessed by means of the chi-square (x 2 ), Comparative Fit Index (CFI) and Root Mean Square Error of Approximation (RMSEA) measures (Note 4).
Results
Descriptive
All study variables showed significant changes in mean levels over time (see Table 1 ). The level of parents' monitoring-relevant knowledge decreased significantly from age 12 to 16. From age 16-17, the adolescents reported a small but significant increase in the level of parents' monitoring-relevant knowledge. The adolescents also reported significant increases in levels of both involvement with deviant peers and substance use from T1 to T3. 
Bivariate Correlations
The bivariate correlations presented in Table 2 show that parents' reports of monitoring-relevant knowledge at age 12-13 were negatively and significantly correlated with both involvement with deviant peers and substance use at all other measurement points. Parental reports of their monitoring-relevant knowledge were positively and significantly correlated with monitoring-relevant knowledge at T1 and T2, but were uncorrelated with parents' monitoring-relevant knowledge at T3. Parents' monitoring-relevant knowledge at T1, T2 and T3 were negatively and significantly correlated with the adolescents' involvement with deviant peers and substance use at all measurement points, with the exception of parents' monitoring-relevant knowledge at T3, which was uncorrelated with either involvement with deviant peers or substance use at T1. Involvement with deviant peers and substance use were positively and significantly correlated at all measure point, both within and between time-points. The strongest correlations, however, were between the same variables measured at different points, for example between substance use at T1 and T2 (r= .78), between substance use at T2 and T3 (r= .81), and between involvement with deviant peers at T2 and T3 (r= .67). Overall, the results presented in Table 2 suggest that when parents are aware of where their children are, what they are doing, and with whom, adolescents are less likely to be involved with deviant peers or in substance use, while the higher level of adolescent involvement with deviant peers, the more likely these adolescents are to engage in substance use. These correlations between the study variables are significant both when measured at the same time point and when measured at different times.
Associations Between Study Variables by Time-Point
A number of OLS regression were conducted in order to analyze the relationship between parents' monitoring-relevant knowledge, involvement with deviant peers and substance use separately at T1, T2, and T3. In all waves of the data, parents' monitoring-relevant knowledge has a negative effect on substance use (T1: β= -.29***; T2: β= -.36***; T3: β= -.24***). This indicates that the less parents know about where their children are, what they are doing and with whom, the more likely their children are to be using substances. However, when involvement with deviant peers is included in the models, the effect of parents' monitoring-relevant knowledge becomes weaker in all waves of the data. In each wave, parents' monitoring-relevant knowledge has a stronger effect on affiliations with deviant peers than on substance use. The highest proportion of the variance in substance use explained by a low level of parents' monitoring-relevant knowledge and involvement with deviant peers is found at T2 (47.9 %), while the lowest proportion of explained variance is found at T3 (26.7%).
In the mediation models, see Figure 1 , the results are similar across all waves of the study. The direct effect of parents' monitoring-relevant knowledge on substance use is very small and non-significant in all waves. The association between parents' monitoring-relevant knowledge and involvement with deviant peers is stronger than between monitoring-relevant knowledge and substance use; however, across all waves of the study, the strongest correlation noted is that between involvement with deviant peers and substance use. The analyses show that 75.8 percent of the effect of monitoring-relevant knowledge on substance use was mediated through involvement with deviant peers at T1, 69.8 percent at T2, and 70.3 percent at T3. Sobel tests were conducted to test the significance of these indirect effects, with these showing that the mediation effects were significant at all times (T1; z= -3.79***, T2; z= -4.83***, T3; z= -3.10***). Description: Standardized coefficients from OLS regression analysis testing associations between parents' monitoring-relevant knowledge, involvement with deviant peers and substance use separately for T1, T2 and T3. *p<.05, **p<.01, ***p<.001.
Longitudinal Model of the study Variables
A path analysis was conducted to examine a longitudinal model of the study variables. As can be seen in Figure 2 , high level of parents' monitoring-relevant knowledge at T1 were associated with a lower likelihood of involvement with deviant peers at T2, and also with lower levels of substance use at T3 (although this effect was only marginally significant). There were no significant direct pathways from parents' monitoring-relevant knowledge (T1) to substance use at T2 or involvement with deviant peers at T3. Predictions from T2 and T3 indicated continuity of substance use over time, as well as continuity of involvement with deviant peers over time (Note 5).
The analysis also shows that parents' monitoring-relevant knowledge was indirectly associated with substance use at T2 via involvement with deviant peers at T2. There was also a significant indirect path between parents' monitoring-relevant knowledge and substance use at T3 via involvement with deviant peers at T2 and T3.
These findings indicate that parents' monitoring-relevant knowledge is related to substance use in later adolescence. However, and perhaps more importantly, parents' monitoring-relevant knowledge seems to be an essential part of preventing children from associating with deviant peers, which seems to be instrumental in the development and maintenance of substance use. Description: Standardized path coefficients testing associations between parents' monitoring-relevant knowledge at T1, involvement with deviant peers and substance use at T2 and T3. Model fit x 2 (2) =.037, p = .85; CFI = 1.00; RMSEA = .00. *p<.05, **p<.01, ***p<.001.
Discussion
The main results from this study shed light on the benefits produced by parents' knowing where their adolescents are, what they are doing, and whom they are with. This knowledge appears to be beneficial in providing protection against the emergence of risky influences, such as involvement with deviant peers, which in turn appear to be important to the development of substance use. These results apply to both time-variant and long-term associations.
While some of the results reported by the present study were to be expected, others are more of a surprise. The bivariate tests conducted by the study validate the nature of some of the expected associations among the study variables namely that youths whose parents have high levels of knowledge about their activities are less likely to be involved with deviant peers and to engage in substance use. Involvement with deviant peers increases the risk for substance use. The finding of significant changes in the mean levels of the study variables with increasing age was also expected. However, even though we would expect to find a decrease in the level of parental knowledge over time (e.g. Janssen, Dekovic, & Brunisma, 2014; Wikström et al., 2012) , there has been some discussion about what such changes during adolescence in the patterns of parents' monitoring-relevant knowledge might mean. While some have argued that lower levels of monitoring-relevant knowledge might be an indication of parents granting their children more freedom and permitting greater autonomy (Steinberg & Silk, 2002) , others have problematized this decrease in knowledge by noting that knowledge is actually increasingly important during this period, because adolescents spend more time away from home, and obtaining knowledge might be the most important way for parents to keep track of what their children are doing (Smetana et al., 2006) .
When it comes to the time-varying effects, it was somewhat surprising that the influences of parents' monitoring-relevant knowledge and of involvement with deviant peers did not vary more over time, since previous studies have found that parents are usually more influential in the earlier stages of adolescence and that the influences of friends grow stronger from early to late adolescence (e.g. Warr, 1993; Worthen, 2012) . In this study, the patterns found in relation to the influence of parents' monitoring-relevant knowledge and of involvement with deviant peers were similar in all three waves of the study, that is, the association between parents' monitoring-relevant knowledge and substance use was mediated via involvement with deviant peers. With the exception of this failure to find more variation in the nature of the associations between different social influences over time, there are a number of reasons why these results are not surprising per se. For example, during adolescence, peer factors typically dominate the predictive relationship when they are included in models alongside other predictors (Brook & Cohen, 1992; Steinberg, Fletcher, & Darling, 1994) . In addition, since most adolescent substance use takes place within a peer social environment, peer influence is believed to have a proximal effect on substance use (Fletcher, Darling, & Steinberg, 1995) . At the same time, the results of this study do show that the associations are time-variant to some degree, since the strongest effects were measured for all of the associations at T2, which indicates that adolescents are more susceptible to social influences at age 15-16.
Further, the longitudinal path analysis indicates that parents' monitoring-relevant knowledge in early adolescence appears to shape the landscape for involvement with deviant peers and substance use in later adolescence. Parents' monitoring-relevant knowledge in earlier adolescence was found to be associated with substance use later on in adolescence in different ways, but mainly indirectly via involvement with deviant peers. Essentially, these results indicate that developing good parenting practices/relations at an early age, e.g. in the form of knowledge of one's children's whereabouts, activities, and peers, can protect youths from risky influences, most notably involvement with deviant peers.
A number of limitations associated with the current study should be noted. Although the sample is based on the reports of both parents and adolescents, the parent interviews were only conducted at one time, and it has therefore not been possible to analyze changes over time in parental reports nor in the correlations between child and parent reports. Further, the data in this study primarily rely on adolescent perceptions of their parents' monitoring-relevant knowledge and the deviant behavior of their peers. When it comes to adolescent perceptions of their peers, one important limitation that has been noted is that adolescent reports may overestimate the similarity between their own behavior and that of their peers (Aseltine, 1995; Urberg, Cheng, & Shyu, 1991) . Further, no measures were included of how much time the adolescents spend with deviant friends or of whether the adolescents were in fact engaging in substance use in the company of their identified friends. Data of this kind on risk settings would add valuable information to the analysis. In addition, the study focused on a relatively short period of time, which may have implications for the results when viewed in relation to a developmental perspective. The focus on an age range that is for the most part restricted to middle adolescence may have led to an underestimation of the level of variability in parent and peer influences.
Despite these limitations, the present study also has a number of strengths and it contributes to the literature in several ways. For instance, the present study has a longitudinal design, and the study sample has been restricted to those individuals who have participated in every wave of the data collection process. Further, a developmental model is important when it comes to informing prevention and treatment programs, since the results from studies with a developmental focus may contribute important information regarding when to use prevention measures, whom interventions should be directed at, and which factors should be emphasized. Improved knowledge of the impact of various risk and protective factors at different stages of adolescence may therefore provide useful guidance for intervention efforts.
Overall, it appears that parents' monitoring-relevant knowledge can reduce the chances of negative relationships developing among youth; however, friends constitute strong models of deviant behavior. The findings indicate that family factors continue to be important predictors in the explanation of substance use during adolescence, even in the presence of peer factors. Therefore, although peer influences might be important targets for adolescent interventions, the risks produced by deviant peer-group affiliations might also be addressed by means of interventions with families. 
